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ABSTRACT
In technological learning environments, technology self-efficacy (TSE) is a key to enhancing learners’ learning perceptions and
performances. The present paper examines the potential of multimodal composing, a pedagogical approach that allows learners
to use different semiotic resources, in enhancing learners’ TSE. This study employed a mixed-methods design to investigate the
impact of multimodal composing on TSE among a group of English for Specific Purposes learners. The statistical analysis of both
pre- and post-surveys revealed that the multimodal composing design had a measurable impact on students’ TSE, with the three
dimensions of magnitude, strength, and generalizability significantly improved after attending the course. The reflective data
revealed more in-depth reasons for the students’ improved TSE. The findings supported that hands-on engagement with multiple
modes to create meaning in teaching and learning enhanced individuals’ perceived confidence in accomplishing technology-
mediated tasks. The paper concludes with implications for future research.
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1 Introduction

With the entry of the Web 3.0 era, the way of learning, working,
and entertaining has been greatly inseparable from technology.
Over the past two decades, educators across the disciplines have
reached a basic consensus on the importance of the cultivation of
learners’ abilities to appreciate, apply, and evaluate technological
tools for achieving different real-life purposes such as commu-

nication and learning. It has been theorized and understood as
digital literacies (Pegrum et al. 2022). In recent years, due to
the booming of new technologies such as generative artificial
intelligence (GenAI), extended reality (XR), and blockchain,
digital literacies have become even more important for learners
to thrive in the current digitalized workplace (Wu 2024 2025).
However, prior studies reported limited digital literacies of
students in different educational levels in both developed (e.g.,
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university students in Australia; Son et al. 2017) and developing
countries (e.g., junior high school students in Iran; Dashtestani
and Hojatpanah 2022). Among the various influencing factors
such as the lack of infrastructure and technology and teacher
resistance to technology, the psychological confidence and expec-
tations in using the technology to meet learning needs, that
is, technology self-efficacy (TSE), is a prerequisite to improve
students’ digital literacies (Getenet et al. 2024). According to
Getenet et al. (2024), a positive student digital technology attitude
can significantly contribute to digital TSE; however, the effect of
digital technology literacy on self-efficacy for digital technologies
was positive but not significant. Higher digital TSE consistently
predicted greater engagement in all five areas: social, cognitive,
behavioral, collaborative, and emotional engagement, supporting
that TSE was linked to stronger engagement in suing technology
to achieve learning goals.

Self-efficacy was first proposed by Bandura (1977) to describe
one’s beliefs about the capabilities to perform certain behaviors
and to successfully complete tasks. Self-efficacy plays an essential
part in promoting learners’ self-regulated learning as it shapes the
psychological states which further impacts the learning behavior
(see a systematic review Ueno et al. 2025). Prior studies have
pointed to the positive effects of strong levels of self-efficacy on
improving motivation (Teng and Yang 2023), reducing anxiety
(Teng 2024), and enhancing task performance (Alemayehu and
Chen 2023; Getenet et al. 2024).

Literature has shown that when learning in a digital world,
building up students’ self-efficacy in using technology or TSE
in learning is of prime importance to augmenting the quality
of learning (Aldeeb et al. 2024; Teng 2024). High TSE steers
learners in motivating, regulating, and deepening their own
learning. Typically, learners who lack confidence in their ability
to use technology may experience reduced motivation when
using technology for learning purposes (Staddon 2023). In tra-
ditional, examination-oriented language classrooms in China,
the grammar-translation approach with heavy reliance on the
textbook-based instruction is still prevalent (Ji and Pham 2020).
Especially in reading courses, passive learning is common as
reading is often treated as a decoding exercise and the texts
themselves tend to be outdated with little relevance to students’
contemporary life (Xu et al. 2024). In addition, the use of digital
tools has been perceived as distractions and even a waste of class-
room time as rote memorization and visible grade improvement
are deemed more important (Wu et al. 2025). However, this may
put Chinese learners at a disadvantage since many of the tasks
in the current and future workplace, especially when GenAI is
here to stay, involve the effective, creative, and critical use of
technology (Hao et al. 2024). To address the issue, this study
attempted to innovate a traditional reading course to improve
students’ digital literacies, and more specifically, this paper
focuses on the improvement of students’ TSE. Digital literacy is
widely recognized as a multifaceted construct that encompasses
not only the technical skills required to operate digital tools, but
also the cognitive, affective, and social competencies necessary
to effectively navigate, evaluate, and create information in digital
environments (Dashtestani, and Hojatpanah 2022). As such, dig-
ital literacy extends beyond mere functional abilities, involving
attitudes, motivations, and self-efficacy in using technology (Son
et al. 2017). Within this broader framework, TSE, defined as an

individual’s belief in their ability to successfully or confidently
use digital technologies has been identified as a crucial affective
component of digital literacy (Zou et al. 2025). TSE influences not
only whether individuals engage with digital tools, but also how
effectively they apply digital skills in learning contexts, and thus
a focus of the present study.

Over the past decade, multimodal composing has become widely
adopted in language courses to enhance language learners’ digital
literacies so as to prepare them for future job demands (Hafner
and Miller 2011, 2019). Multimodal composing is a pedagogical
attempt that encourages learners to make effective use of various
semiotic resources to understand complex and abstract knowl-
edge, create meaning, and apply the knowledge in the format
of multimodal ensembles (Hafner and Miller 2019). This peda-
gogical strategy emphasizes the integration of multiple modes of
input, text, like images, audio, video, gestures, and other modes
of communication, to create meaning, enabling learners to make
connections between different forms of knowledge and apply
their understanding in diverse and creative ways. Prior research
points out that multimodal composing not only demonstrates
the potential in enhancing language skills, but also improves
the understanding of semiotic resources and meaning making
(Kim and Li 2021), identity development and voice expressions
(Kim and Li 2021), learner autonomy (Hafner and Miller 2011),
and learning motivations (Hava 2021). However, challenges
also exist, including technology-induced distractions, negative
attitudes toward the use of technology, and the lack of knowl-
edge, skills, and strategies in coordinating different resources
with meaning representations (Kim and Belcher 2020). In the
present study, we report on the use of multimodal composing
in transforming a traditional language course into a multimodal,
collaborative course. In particular, the present paper investi-
gates the effects of multimodal composing through the lens of
TSE.

2 Literature Review

With the wide acceptance and diverse applications of technology
in education, self-efficacy has gained increasing popularity in
the context of technology use in teaching and learning (Hodges
2018). The concept of self-efficacy has been extended to capture
the new trend of technology-infused teaching and learning. For
example, taking a social cognitive perspective, Compeau and
Higgins (1995) extended the self-efficacy theory and presented the
framework of computer self-efficacy (CSE). In their framework,
CSE refers to individuals’ beliefs in their ability to perform
tasks with computers. Compeau and Higgins abstracted three
distinct but interrelated dimensions from the construct of CSE,
that is, magnitude, strength, and generalizability. The magnitude
of CSE refers to the level of expected capability to perform
a computer-related task. Students equipped with a high CSE
magnitude are more likely to perceive themselves as capable of
accomplishing difficult tasks, or alternatively, they require less
assistance and support when undertaking a computer-related
task. The dimension of strength reflects the “level of conviction
about the judgment” (192) of their abilities to perform a task. Self-
efficacy generalizability refers to the perceived ability to connect
various computer systems and software packages to academic
tasks.
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Now, with the advancement of technologies, the scope of digital
tools in learning has expanded beyond the use of computers. TSE
in this case seems to be a broader and appropriate construct to
define modern learning environments that are multimodal and
synchronous in nature. TSE, according to Cassidy and Eachus
(2002), is a major factor in understanding one’s use of technology
in accomplishing learning tasks. High TSE tends to contribute
to reduced anxiety and increased motivation for learners while
low TSE can lead to frustration and avoidance. Moreover, studies
such as Namaziandost and Çakmak (2020) and Teng et al. (2023)
have consistently pointed to a positive relationship between high
TSE and better learning outcomes. Furthermore, TSE is context
sensitive. For example, one can be confident in using mobile
technology to improve English learning while demonstrating low
levels of self-efficacy when using VR facility for English learning.

Among various influencing factors of TSE, previous positive
experience with technology and perceived ease of use have been
found closely related to the improvement of learners’ confidence
and willingness to use technology in learning (Hodges 2008).
Yet, Cassidy and Eachus (2002, 135) reminded us that “it is the
quality not the quantity of experience which is a critical factor
in determining self-efficacy beliefs.” In terms of other possible
factors, researchers have reported that gender, age, characteris-
tics, and educational levels jointly influence the development of
TSE (Hanham et al. 2021; Kaarakainen et al. 2019). For example,
educators such as Huffman et al. (2013) emphasized that the
stereotyped roles of gender significantly impact a learner’s TSE.
Yet, researchers like Namaziandost and Çakmak (2020) have also
suggested that through careful pedagogical support, negative TSE
could be altered even when negative stereotypes were posed to
female learners.

To improve TSE, Hodges (2008), informed by Bandura (1977),
discussed four key sources:

1. Enactive mastery experiences: Not surprisingly, past and
repeated successes tend to exert positive influence on learn-
ers’ confidence andwillingness toward learning and reducing
negative feelings when completing a technology-related task.
However, the situation is complicated by human memories
and task difficulties. The effort required to complete a task
mediates the level of self-efficacy. Memories may interfere
with TSE. One typical example is that a learner may retain
memories of fear about a difficult task despite the task
being successfully accomplished (Bandura 1997). In addition,
compared with simple tasks, the challenging ones may bring
about more positive self-efficacy. However, when the task is
far too difficult, learners may experience negative emotions
and reduced levels of self-efficacy. Thus, Hendricks (2016, 33)
suggested that “efficacy beliefs develop as habits . . . teachers
can help students developmastery over time by helping them
prepare for and perform increasingly challenging tasks.”

2. Vicarious experience: When a learner shares similar learning
abilities, observations of success from others can be an
effective approach for learners to develop their own self-
efficacy (Hodges 2008). In particular, self-efficacy beliefs can
be improved if success is achieved by people with different
characteristics, that is, diversified modeling (Bandura 1977),
after persistent effort. However, such a way of modeling is

not as powerful as one’s own performance accomplishments,
especially when competitions exist in many exam-oriented
classrooms (Hendricks 2016). In one recent study, Wilde and
Hsu (2019) further suggested that one’s existing levels of self-
efficacy have a mediating role in interpreting the vicarious
experience. Learners with lower levels of self-efficacy seemed
to hold more negative comparisons than those with higher
levels. Thus, special care should be provided to encourage low
self-efficacy learners to developmore optimistic perspectives.

3. Verbal persuasion: This source mostly relies on suggestions
and guidance from external parties such as teachers and
peers, but the key issue is the trust between the learner and
the persuader. Insincere and superficial encouragement can
lead to counterproductive effects of unrealistic self-efficacy
and failures (Hendricks 2016). Moreover, to provide effective
verbal persuasion, attentionmust be paid to provide feedback
“just beyond the capabilities of the receiver” (Hodges 2008,
16), which requires pedagogical expertise to scaffold learners
based on their zone of proximal development.

4. Affective states: The formation of TSE is heavily impacted by
emotional arousal such as fear, excitement, boredom, and
enjoyment. Literature has suggested that positive mindset
and feelings may lead to improved TSE, further enhancing
physical learning behavior (Chang et al. 2014). On the
contrary, negative emotions such as anxiety and fear may
lead to low TSE, which can be overcome with appropriate
guidance and encouragement from teachers through vicari-
ous experience and verbal persuasion (Wilde and Hsu 2019).
Similar to enactive mastery experiences, the difficulty of a
task determines the level of arousal and “[a] modest level of
arousal can increase attention and facilitate the use of skills”
(Hodges 2008, 16).

In general, studies have demonstrated robust evidence of the
positive correlation between technology-related self-efficacy and
technology-based learning tasks (e.g., Chang et al. 2014; Pan and
Chen 2021). Yet, most of the existing literature of TSE focuses
on the context of online learning (e.g., Hanham et al. 2021)
where learning usually happens in a one-way, transmissionist
approach. In other words, learners tend to passively receive
teacher instructions via online technology such as MOOCs and
BlackBoard. Yet, such amode of learning limits itself to the super-
ficial dimensions of digital literacies in Hafner et al. (2015). As
mentioned, multimodal composing may actively involve learners
in the learning process and thus this study aims to examine the
use of multimodal composing in relation to TSE. Moreover, many
studies (e.g., Li and Kirkup 2007; Tam et al. 2020) have revealed
a persistent gender bias in China’s society that assumes female
students are inferior tomale students in technology-related tasks.
Therefore, we are also interested in examining the gender factor
that influences TSE. Specific questions are:

RQ 1: To what extent does multimodal composing affect
students’ TSE?

RQ2:Are there any differences in the outcomes between gender
groups?

RQ 3: What are the reasons for students’ TSE change?
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FIGURE 1 Architecture of the course design. [Color figure can be viewed at wileyonlinelibrary.com]

3 Method

3.1 Research Design

English for Specific Purposes (ESP) education goes beyond the
traditional linguistic drilling and practice by including a special
focus on the development of content knowledge and skills. Busi-
ness English is a common language major for Chinese students
but the lack of macro-level guidelines, effective pedagogical
practices, and appropriate assessment systems have plagued ESP
teachers in China (Wang and Fan 2021). The study took place
in a Business English Reading course at a regional university
in Southern China. Figure 1 showcases the architecture of the
course design, where “A” stands for “Assignments” that would be
graded. Over the 18 weeks, in addition to the weekly in-class text-
book learning, a large multimodal composing project, with two
specific tasks (documentary and e-book chapter), was designed
to extend student learning and deepen their understanding of the
use of technology in learning.Working in small groups of three to
four students, theywere required to choose a business topic based
on a unit from the textbook and to complete two learning tasks.

First, with some preparations about content and technology from
the instructor, each group produced a documentary to introduce
the self-selected business topic. Detailed steps are: (1) To scaffold
students throughout the learning process, the instructor first
held an orientation session by discussing the requirements
and assessment criteria, recommending online resources, and
showing sample documentaries produced by previous students.
(2) After the session, the students worked together to brainstorm

and draft a plan for their documentary task. (3) Students then
via the format of a presentation shared their plans with the class
and received constructive feedback from the audience. (4) Based
on the feedback, each group produced a business documentary.
The assessment criteria required students to introduce a topic in
a deep, critical, and creative manner. Meanwhile, the final video
product was assessed from a technological perspective, such as
the background music, captions, and transition effects. Different
technological toolswere recommended to use by the teacher, such
as iMovie, VivaVideo, and CapCut, and technical support was
offered throughout the semester.

Second, based on the documentaries, the students were asked
to co-compose e-book chapters by transferring what they had
learned from the documentaries they produced. Again, students
worked in groups and wrote a novel chapter to discuss the
business concept from their videos. For example, one group
wrote a fiction story based on several characters about the
entertainment industry and virtual economy, touching upon
aspects such as the definition, benefits, and shortcomings. To
further support students in developing their digital literacies,
students were encouraged to make use of multimodal resources
to improve the readability of their e-chapters, such as including
illustrations, video clips, and audio files. The purposes of this
task included practicing writing skills, developing awareness of
different semiotic resources and genres in speaking and writing,
and developing creativity in collaborative learning.

The course was designed based on several considerations. First,
informed by the key sources of enactive mastery experiences and
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affective states, the course consists of a sequence of technology-
related tasks that vary in difficulty. Each task requires the learners
to apply what they have learned from the previous one. This
way, the learners can gradually improve their technology skills
and confidence. Second, the course design purposefully combines
individual and collaborative work in technology-related tasks in
order to provide vicarious experiences to learners and help them
grow both personally and collectively. This design aims to foster a
culture of learning from each other in a tech-savvy environment.
In addition, contrary to the dominant role teachers tend to play
in a Chinese classroom, the teacher in the present study played
the role of facilitator by providing general guidance and support
regarding technology, content, and language.

3.2 Participants

A total of 91 first-year university students majoring in Business
English took part in the project. Among the participants, there
were 19male students and 72 female students, with an average age
of 18. All of these students successfully completed the Business
English Reading course as part of their academic program. Based
on their performance in the college entrance examination, they
were assessed to be at an intermediate level of English proficiency,
roughly equivalent to an IELTS score of 6.0. Prior to the course,
the majority of the students were accustomed to traditional,
textbook-based approaches to language instruction, which pri-
marily focused on rote learning and structured exercises. While
the participating students were familiar with basic digital tools
for daily tasks (e.g., instant messaging apps, MS Word, and
PowerPoint), none had any prior experience with sophisticated
multimodal composition—such as creating documentaries or
writing e-book chapters—making these tasks entirely novel and
challenging for them. This lack of prior exposure to such creative
and multimodal forms of learning highlighted the innovative
nature of the project and provided a unique opportunity for
students to step outside their comfort zones and engage with new
methods of language learning and expression.

3.3 Data Collection

A mixed-method approach was adopted in this study. The main
data set consisted of pre- and posttests and student reflective jour-
nals, triangulated with teacher reflections and student learning
portfolios. To answer RQ 1, a pretest–posttest design was adopted
to measure the degree of change in students’ TSE after attending
the 18-week-long course. The surveys were administered at the
beginning and the end of the course to measure students’ TSE,
based on a scale adopted and adapted from previous studies
(Compeau and Higgins 1995; Wang 2010). Compeau and Higgins
(1995) developed and validated a scale that includes 10 items
to measure two dimensions of CSE in their framework, that
is, magnitude and strength. Wang (2010) extended this original
scale to a 16-item one to incorporate all three dimensions of the
construct of CSE and recontextualized the scale to assess the
beliefs of Chinese undergraduates in their capacity to complete
academic tasks via computer. The structural equation modeling
analysis indicated good psychometric properties attested by the
excellent reliability and validity of the scale.

Building on the recontextualized scale, we modified the items
by expanding the concept of CSE and using the concept of TSE
instead to reflect the influx of new technologies (e.g., online
video editor) in the field of second language education and
aligning the scale with our teaching design. The scale includes
3 dimensions, that is, magnitude (5 items, e.g., “I can complete
the task using technologies such as online video editor and VR
facility if I have never used a similar one before”), strength (5
items, e.g., “If I use a familiar technology in a task and encounter
unexpected difficulties, I can solve them with confidence”),
and generalizability (4 items, e.g., “When a single task can be
accomplished via different software packages, I am willing to
make an effort to try different packages”). The scalewasmeasured
on a 6-point Likert scale of disagree to agree, with 1 standing for
“disagree very strongly” and 6 for “agree very strongly” (item 6 is
a reverse coded item).

To answer RQ 2, teacher and student reflections were collected.
(1) The teacher kept a research journal over the project, noting
down observations, reflections, and issues. Around 10,000 words
were gathered. (2) Each student composed two reflective journals
regarding the two learning tasks. Prompt questions were given
to guide the students in focusing on the gains and challenges
when completing the learning tasks and how their confidence in
using technology for educational purposes has changed. In total,
over 80,000Englishwords in 182 reflective journalswere collected
from the participants.

3.4 Data Analysis

A paired t-test was conducted to evaluate the changes in TSE
before and after the course, and to determine if improvements
were observed in overall TSE as well as in the three specific
dimensions. The paired t-test is a widely used statistical method
for comparing the means of two related groups, such as pre-
and post-intervention measurements, to assess whether a statis-
tically significant difference exists (Field 2024). However, if the
assumption of normality is not met, a non-parametric test, like
the Wilcoxon signed-rank test, is used for comparing two related
samples (e.g., pre- and posttest in the same group) (Field 2024).
This approach is particularly valuable for measuring the change
of TSE over time through comparing a pretest and a posttest in
the same sample of participants.

Thematic analysis was adopted to understand the teacher and
students’ perceptions and experiences about the use of technology
in completing language learning tasks. The analysis took the steps
of reading the journals multiple times, locating important seg-
ments, generating labels, and organizing themes. Two researchers
coded the student journals independently in NVivo, compared
the results, and discrepancies were discussed and resolved.

4 Results

4.1 RQ 1: ToWhat Extent Does Multimodal
Composing Affect Students’ TSE?

The study involved 91 undergraduates who attended the course
and completed both the pretest and posttest surveys. Descriptive
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TABLE 1 Descriptive statistics.

Dimension

Pretest Posttest

Mean SD Mean SD

Magnitude 4.54 0.853 4.93 0.78
Strength 4.95 0.71 5.80 1.11
Generalizability 4.35 1.03 4.73 0.87

statistics in Table 1 seem to show an increasing trend from pretest
to posttest for the three components of magnitude, strength,
and generalizability. The internal consistency reliability of the
overall scale and its subscales was assessed using Cronbach’s α.
In the pretest, the overall scale had a Cronbach’s α of 0.94, with
Cronbach’s α of 0.83 for magnitude, 0.84 for strength, and 0.87 for
generalizability. In the posttest, Cronbach’s α of the overall scale
was 0.89, and the values were found to be 0.87, 0.65, and 0.81 for
the three subscales, respectively. Overall, the results indicate good
internal consistency and reliability of the scale to measure TSE.

A paired t-test was used to analyze the pre-/post-survey differ-
ences in the mean scores for the three dimensions. We first
checked the assumption of normality. The results based on the
normality Test (Shapiro–Wilk) showed that the p value is less than
0.1, indicating the assumption of normality for the magnitude
dimension is not met. In that case, we adopted Wilcoxon rank
to understand the pretest–posttest differences. Results of the
Wilcoxon signed-rank test indicated a statistically significant
difference between the paired conditions of pretest and posttest
(W = 2621, p < 0.001). The median difference was 2.00 (95%
CI [1.50, 3.00]), with a large effect size as indicated by a rank-
biserial correlation of 0.540. Again, the assumption for normality
for the strength component is also not met. The non-parametric
Wilcoxon signed-rank test corroborated similar findings of an
increase from pretest to posttest (W = 3415, p < 0.001), with a
median difference of 0.950 (95%CI [0.700, 1.15]). The rank-biserial
correlation (0.705) further supported a large effect size. For the
component of generalizability, the assumption of normality for
the magnitude dimension is also not met (p < 0.01), for which
we used Wilcoxon rank to interpret the results again. The non-
parametricWilcoxon signed-rank test confirmed these findings of
showing an increase from pretest to posttest (W= 2117, p= 0.002),
with a median difference of 0.500 (95% CI [0.125, 0.750]). The
rank-biserial correlation (0.410) indicated a medium effect size.

4.2 RQ 2: Are There any Differences in the
Outcomes Between Gender Groups?

In order to ascertain the effectiveness of the multimodal com-
posing design for different gender groups, paired t-tests were also
conducted to compare the means of pre-/post-measurements for
female and male students, respectively. However, the normality
assumption for either male or female was also not met, for
whichwe adoptedWilcoxon signed-rank test for comparison. The
Wilcoxon signed-rank test (W= 82.5, p= 0.794) showed amedian
and non-significant difference of 0.100 (95% CI [−0.500, 0.600])
for the pretest of the component of magnitude when comparing
male and female students. The non-parametric Wilcoxon signed-

rank test yielded similar results for the posttest ofmagnitude (W=
121, p= 0.132), with amedian difference of 0.400 (95% CI [−0.200,
1.000]) and a medium rank-biserial correlation (r= 0.409). These
results suggest that while female students trended slightly higher
thanmale students, the differencewas not statistically significant.

For the pretest of the component of strength, the non-parametric
Wilcoxon signed-rank test (W= 82.5, p= 0.794) showed amedian
difference of 0.125 (95% CI [−0.625, 0.875]) and a very weak effect
(rank-biserial r = 0.078). These findings indicate that female and
male students performed almost identically for this component of
strength in the pretest even though female students demonstrated
slightly higher scores. The Wilcoxon signed-rank test (W = 121,
p = 0.304) showed a median difference of 0.400 with a weak
association (rank-biserial r = 0.274), suggesting that while female
students showed slightly higher values than male students, this
difference was not statistically significant.

For the pretest of the component of generalizability, theWilcoxon
signed-rank test (W= 79.5, p= 0.906) showed amedian difference
effectively equal to zero (7.20e-5, 95% CI [−0.500, 0.875]) with
minimal association (r = 0.039). These findings provide strong
evidence for practical equivalence between male and female stu-
dents even though female students demonstrated slightly higher
scores. For the posttest of the component of generalizability,
Wilcoxon signed-rank test (W= 87.0, p= 0.965, r= 0.018) showed
trivial effect sizes and confidence intervals centered on zero for
both mean (0.066, 95% CI [−0.682, 0.814]) and median (≈0.000,
95% CI [−0.750, 0.875]) differences. These results demonstrate
practical equivalence between male and female students even
though female students demonstrated slightly higher scores.

4.3 RQ 3: What Are the Reasons for Students’
TSE Change?

The analysis of 182 reflective essays uncovered four major driving
factors of students’ TSE improvement.

4.3.1 Theme 1: Mastery Experiences and Skill
Development

Learners greatly appreciated the challenging yet fruitful learning
experience that led to future-oriented learning. According to the
analysis, almost all the students referred to similar expressions of
success, such as “finally did it,” “final achievement,” “we finally
finished it!”, and “we made it successfully at last.” These emotive
expressions provided some evidence that the participants in this
study were able to develop a positive mindset at the end of the
learning project since they firmly believed that major learning
gains and results were achieved. Triangulated with the teacher’s
reflections, Han (pseudonyms used in this paper) shared that
some students approached him near the end of the semester,
expressing their increased confidence in their work. He wrote,

Some groups came to me excitedly and shared they
have made satisfactory documentaries. They asked me
if I could pre-view their videos so they could further
improve the quality.
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Specifically, learners believed that the project provided a holistic
learning experience of improving the English language, business
knowledge, and technology skills. For example,

I not only gained a lot of knowledge about economics,
which helped me better understand the major of
business English, but also developed some skills, such
as video editing, PowerPoint production and so on. It is
very meaningful to me and improved my ability. (Ma,
reflection on documentary)

Based on the videos and e-chapters, the teacher reflected that his
students produced sophisticated learning products, well applying
their ESP knowledge within technological environments.

Though successful results were reported from the participants,
the learning process was not always smooth. Problem-solving
experiences were raised regarding producing PowerPoint slides,
business documentaries, and e-chapters. According to the reflec-
tions, only a few students had prior video production experience
(e.g., a short travelling video), but none of them had experience
in editing a business documentary. Li, for example, shared that,

None of us in my group had experience with video
editing and production. . .But in the end really everyone
learned a lot of newknowledge about video production,
which will always be useful to us. (reflection on
documentary)

Similar excerpts can be easily found throughout the student
essays. It seemed that the lack of related technological expe-
rience did not profoundly prohibit learners from participating
in the multimodal composing project. Instead, the participants
witnessed progress in their technology knowledge and skills in
this learning process, further reinforcing TSE beliefs.

In addition to the lack of related video production experience,
the participants also encountered the hardship of speaking in
front of cameras, selecting online information for video content,
using various technological tools (e.g., how to dub a video), a
logical and rational video structure, transferring words, statis-
tics, and pictures into videos, and ensuring a nicely presented,
appealing documentary. The participants, such as Zhao, shared
her experience,

The biggest challenge for me was that this was my first
attempt to write a whole video script, so it’s difficult
for me to thinking about how to enrich the form and
content of the video. (reflection on documentary)

Likewise, learners reflected that when writing up the e-chapter,
they had to confront and resolve a variety of obstacles, among
which coordinating multimodal semiotic resources to present
their ideas coherently and cohesively was mentioned repeatedly
by most of the students. For example,

This was a novel experience and our teacher told us e-
chapter should be different from a traditional chapter.
This was taxing because we need to plan carefully

and include pictures, links, sound, and other materials
to make the chapter attractive. (Jian, reflection on
e-chapter)

These problem-solving experiences jointly increased learners’
confidence and willingness to integrate and try out other tech-
nologies in the future. Indeed, students remarked that they felt
more prepared for and welcomed future technology-enhanced
learning projects. Some examples are,

[The project] allowed me to think about things more
holistically, which lay a good foundation for our next
group work. (Wang, reflection on documentary)

I have been witnessing our progress with admiration,
and I believe it will pave theway for a promising future!
(Liu, reflection on e-chapter)

. . . as contemporary college students, we should
achieve all-round development and constantly improve
our skills in all aspects, so as to prepare for entering the
society in the future. (Gao, reflection on documentary)

Taken together, the reflections pointed to the students’ enac-
tive mastery experiences (see literature review), during which
they encountered and resolved challenges related to the use of
technologies to produce videos and e-chapters.

4.3.2 Theme 2: Self-Directed Learning and Problem
Solving

Self-directed learning was extensively reported in the reflections.
As discussed, learners encountered challenges in completing the
multimodal composing project, not only regarding the use of
technology, but how to produce logical, deep, and meaningful
videos. Yet, they reported that they were able to manage the
problems and address them in an autonomous manner.

The participants reflected that to improve the content and
presentation of the videos, they resorted to online video editing
tutorials or attempted to mimic a similar documentary based on
other popular documentaries.

So we can only go online and watch videos of how
others do it, and then learn the tutorial of videomaking.
It took about a week just to find the right material and
make a slideshow. (Yang, reflection on documentary)

I watched a lot of economic and business videos
to observe what they were made of. . .Therefore, our
video was consisting of melodramas, interviews and
animations. (Dai, reflection on documentary)

Yet, the restrictions of the internet presented themselves as a
pervasive barrier to the participants. In their reflections, the stu-
dents also highlighted the challenge of searching for appropriate
English materials to overcome the internet restrictions in China.
Students such as Kang, Sun, and Qian stressed that the lack of
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YouTube resources remained unconstructive to their learning,
though some of them were able to agentively circumvent the
firewall to watch walkthroughs or samples on YouTube.

Likewise, without any e-chapter writing experience, the compo-
sition of the e-chapter motivated learners to proactively search
for, critically read, and innovatively imitate other well-written
chapters from the internet. Xiao, for example, commented,

It was difficult to find suitable example in Chinese
websites. I had to use other smartways to get connected
to Google and spent two weeks collecting and reading
some examples. Luckily, I was able to develop some
creative ideas formy group based onmy online reading.
(Shao, reflection on e-chapter)

However, rather than giving up, she managed to access Google
and find the materials needed. It was evident that Shao invested
a lot of extra effort in participating in this project and thus
enhanced her experience and understanding of technology. Simi-
lar experienceswere reported intensely among the student, which
indeed provide strong evidence of student investment into their
learning.

Similar out-of-class learning was evidenced in the reading lists
submitted by the students, each group conducted extensive
reading outside the class. Reading sources include English news,
business reports, government reports, academic papers, YouTube
and Bilibili videos, and laws.

4.3.3 Theme 3: Collaboration and Peer Support

Data collected from student essays directed our attention to the
significance of collaborative work in augmenting learners’ TSE.
Team work was a major feature of this learning project and
the participants reported that suggestions, clarifications, mutual
understanding, and peer and teacher support played vital parts
in changing their psychological states in using technology in
learning. According to the teacher’s reflections, to better support
the students, he conducted tutorial sessions at the onset of
the project and provided counseling during the semester. For
example, each group presented their ideas for the multimodal
composing project and received feedback from the entire class
and the teacher. Han commented,

In those feedback sessions, we could always identify
issues for each group, from the logic, presentation,
materials, to the technical tools. It was definitely
constructive to improving their confidence in using
technology in learning. (reflection on e-chapter)

The student reflections revealed that communication and collab-
oration were key to the project. For example,

My partner gave me a lot of advice over the term
and accompanied me to shoot videos patiently, which
enhanced our friendship. (Tang, reflection on docu-
mentary)

Communication and cooperation were the key of this
groupwork. Our team, which consisted 5 girls and only
1 boy, was facing hundreds of difficulties during the
time when we collected the reference data and massed
on the requirements of each team member. However,
with our effective communication, mutual respect and
friendly cooperation, difficulties were solved gradually.
(Yu, reflection on documentary)

The reflections highlighted the role of team support and mutual
trust over a relatively long period of time in supporting the
participants in finishing up the learning tasks and enhancing
their affective states toward the multimodal composing project.

Moreover, constructive feedback and suggestions were crucial to
the improvement of student work, which in turn augmented their
sense of achievement in this course.

But after the feedback and reflection, our teachers,
classmates and ourselves all found that our video had
no highlight. So we listened to the opinions of the
teachers and students, chose the tourism industry as
the core example, and logged on to many tourism
websites to survey the connection between the tourism
industry and the single economy. In the process of
consulting, combinedwith the actual situation, we also
overturned the previously determined content so that
our video content is more practical and more detailed.
(Wei, reflection on documentary)

Wei’s story was typical among the participants: they generally
encountered obstacles in technology or content in the first few
weeks, and then received guidance and encouragement from the
teacher or peers throughout the semester, based on which they
further polished and finalized their work. Throughout the 18
weeks, compared to individual student work, the participants
received ongoing, external support, which seemed towell scaffold
them in handling the difficulties and thus improved their TSE.

4.3.4 Theme 4: Emotional Growth and Gender
Dynamics

The participants reported enhanced levels of their affective states
in participating in the multimodal work, including motiva-
tion, curiosity, enjoyment, confidence, and responsibility. Some
representative examples are,

. . . it broadened my horizon, sparked my passion and
curiosity to explore how delectable and organized
cartoons should be made, and I want to master the
skills. (Jin, reflection on e-chapter)

I learned a lot, and confident to say, I have developed
my different skills, not just technological ones. (Pan,
reflection on documentary)
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I spared no effort to cerebrate when I was in my
position. I was one of the writers, translators and
proofreader of the video. So when I drafted the script, I
thought highly of it and thought about every word that
I wrote. (Zhou, reflection on documentary)

However, the affective trajectories may not always be positive.
Students like Zheng raised the interesting point that, compared
to her male classmates, her gender prevented her psychologically
at the beginning of the project. Yet, with her dedicated and
continuous effort over the semester, she developed a sense of
pride by completing her first video work.

I never learn how to edit a video, so I search a lot
on the Internet. From how to download Davinci to
learn the process of editing, was all by myself. In the
past, I always thought as a girl it’s too difficult for
me to learn how to edit a video, at the same time,
learning such professional editing software also made
me afraid. . .But when I look back to my first video
work, a sense of pride arises from my heart. (reflection
on documentary)

Similar to Zheng’s comment, Cao talked about her experience of
composing the e-chapter.

As a girl we were not good at using technology as boys.
I had no idea what a good e-chapter should have. But
I tried my best during the course and my friends often
helped me. (reflection on e-chapter)

Indeed, the teacher was also concerned about the gender role
in negatively impacting student participation. Yet, as the project
continued, his worries were relieved,

I was very much worried that the female students
would avoid making effort because of the stereotype
of girls disliking any tech elements. However, based
on my observations, most of them very actively con-
tributed their knowledge and skills inmaking the video
or writing the e-chapter. (reflection on e-chapter)

It seemed that gender stereotype could be a hindering element in
influencing the students’ affective states at the beginning of the
project, but later on, the negative emotionswere alteredwith their
determinations and peer support in learning.

5 Discussion

The statistical analysis of both pre- and post-surveys revealed
that the students in general had an above-average level of TSE.
The Wilcoxon signed-rank test results demonstrated that the
multimodal composing design had a measurable impact on
students’ TSE, with the three dimensions of magnitude, strength,
and generalizability significantly improved.

The results supported non-significant differences between male
and female students, even though female students demonstrated
slightly higher scores in the three dimensions. Students’ TSE
improved due to four key factors identified in 182 reflections:
mastery experiences, self-directed learning, collaboration, and
emotional growth.

Notably, the male participants’ TSE scores trended upward,
indicating positive shifts in their self-perceptions of technolog-
ical ability. Their engagement with the multimodal composing
project, through documentary production and e-chapter writing,
still offered opportunities for mastery experiences and self-
directed learning, both of which are known to strengthen TSE
(Bandura 1997; Hodges 2008). Although male students may not
have voiced the same degree of psychological barriers, and partly
due to the smaller number, as some female participants, the
reflective data indicate that they, too, encountered and overcame
challenges related to technical tools, content organization, and
multimodal coordination.

The findings aligned with several previous studies (e.g., Abdel-
halim 2024) which showed that active engagement with multi-
modal tasks such asmultimodal composing can improve learners’
confidence in participating in technology-mediated learning. The
results showed overall small to moderate improvements in the
three dimensions (Cohen 1988), and the largest effect size for the
dimension of magnitude among the three indicated that students
saw the biggest difference in the level of task difficulty that
they believed they can attain. Although the three dimensions
did not achieve a larger effect size, the multimodal composing
design is still perceived as an effective way of improving students’
TSE, considering the improvements achieved within the 5-month
course.

The reflective data revealed more in-depth reasons for the
students’ improved TSE. First, the fruitful learning experience is
crucial in shaping students’ TSE. In test-dominated societies like
China, rote learning, including drilling and memorization, tends
to play a dominant role in most students’ lived experiences (Wu
and Miller 2021). Learners quite often place their sole emphasis
on scores. Yet, such a way of learning has been criticized for
the lack of in-depth, critical, and autonomous learning that
empowers learners as lifelong learners. In line with the argument
of Han and Geng (2023), the present study pointed to the quality
of technology-enhanced learning in determining learners’ TSE.
In this multimodal composing project, the teacher downplayed
his direct impact on students’ learning trajectories, but instead
the student participants took on an active part in the hands-
on, holistic learning experience of understanding, exploring,
constructing, and sharing knowledge via diverse digital semiotic
resources. Compared to the traditional textbook-based learning,
students’ attention was shifted from the product to the process
of learning, during which they increased their motivation for
participation and took charge of their own learning through
technology (similar results in Hafner and Miller 2011).

Moreover, the findings showed that students benefited from
their problem-solving experiences, which helped to enhance their
resiliency in the face of learning challenges, thereby prepar-
ing them mentally and technologically for future technology-
enhanced learning. This result contradicts the findings from
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Getenet et al. (2024) where they reported no correlation between
TSE and engagement. Rather, the present study suggested that
the multimodal composing project increased learners’ TSE and
motivated them to engage in learning, and in return, they
further increased TSE. This could be attributed to the design
of the project: Based on Hendricks (2016), the development of
TSE is more productive with learning tasks are slightly above
learners’ current zone of proximal development. As Moos and
Azevedo (2009, 587) argue, mastery experiences that emerged
from simple tasks may be ineffective in developing students’
TSE since students may hold “unrealistic expectations of similar
results in the future.”

Though problem-solving experiences are constructive in improv-
ing TSE, modeling from online resources and external support
from the teacher and peers cannot be overlooked. Learning
modeling is an essential source of learners’ TSE. According to
the reflections, to accomplish the learning tasks, the participants
resorted to different online resources such as YouTube videos
and these learning practices aligned with our current learning
theories, such as constructivism, where students observe, imitate,
and extend learning based on models (Hodges 2008). However,
educators such as Compeau and Higgins (1995) have cautioned
that the use of behavioral modeling may not be useful if not
carried out with direct learning experiences to reinforce learning.
Also, the choice of models can significantly impact the TSE.
In other words, in this study, whether a learner can find an
appropriate, relevant YouTube video to imitate can influence the
level of TSE. If the model was too complex for learners to follow,
an avoidance strategy could be adopted. Thus, to support learners
in managing difficulties, external support was important in the
multimodal composing project, helping students improve TSE
instead of adopting the avoidance strategy.

As Cassidy and Eachus (2002) argued, when facing obstacles, it
is not uncommon for students to choose to avoid participating
in study; however, the students in this project shared that
they actively sought help and guidance from the teacher and
groupmates and made a serious attempt in completing those
tasks. This may also be partly due to the collectivist mindset of
shared effort (Smith and Hung 2017) that Chinese learners tend
to ascribe success to collective effort, and thus external support
can be extremely vital. Compared to short-term projects, external
support over a prolonged time period may help students develop
their affective acceptance.

Though verbal persuasion from others has been argued as a
powerful tool in increasing TSE, simple encouragement alone
is not as useful as constructive feedback, strategy instruction,
and metacognitive support (Marakas et al. 1998). Prior research
has suggested the positive effects of feedback, strategy, and
metacognition in relation to TSE improvement (Wu et al. 2024;
Chang et al. 2022; Wilde and Hsu 2019). These effects were also
corroborated in our study since students reported extensively
about their learning gains from the teacher and peer learners.

Finally, gender stereotypes seem to play an important part in
the beginning of learning, but they could be altered through
learning experiences. Although findings are mixed about the
relationship between gender and TSE, studies generally suggest
the lower levels of TSE for females than males (Hanham et al.

2021). Likewise, female students in this study extensively reported
their concerns about using technology in learning, especially
when they had never participated in a multimodal composing
project. Findings from the survey and reflections suggested that
some female learners were bothered by the psychological barriers
posed by the gender stereotype that females may not be adept at
technology.However, interestingly, their concernswere alleviated
with their devotion, effort, and successful learning experience.
Possible reasons include their active use of regulatory strategies
and external support, and encouragement over a long process.
This finding is in line with Dunlap (2005), who reported a similar
case with learners undergoing a TSE change from low to high in
a problem-solving learning project.

6 Conclusion

This study presents a pioneering attempt at using multimodal
composing to promote TSE. Overall, the findings contribute
to the theoretical understanding of TSE. TSE was shaped by
dimensions likemagnitude (perceived difficulty level achievable),
strength (resilience in overcoming challenges), and generaliz-
ability (application across contexts). The multimodal composing
project, which replaced rote learning with hands-on, process-
oriented tasks, significantly boosted students’ TSE, especially
among females, who initially faced gender-related psychological
barriers. Improvements stemmed from active problem solving,
exposure to slightly challenging taskswithin their proximal devel-
opment, and sustained external support (e.g., peer collaboration
and teacher feedback). Constructive metacognitive strategies and
modeling from online resources further reinforced TSE, while
collectivist values and prolonged engagement allowed students
to reframe gender stereotypes and internalize success through
effort. We argue for the need to prioritize mastery experiences
(hands-on task success) and social modeling, while emphasizing
structured scaffolding and iterative feedback mechanisms that
transcend superficial encouragement. This approach aligns with
TSE theory’s emphasis on gradual skill internalization through
guided challenges and peer/mentor collaboration, rather than
relying on passive motivational strategies.

An important limitation of the study is that it did not include
experimental and control groups. Instead, the study only com-
pared the same group of participants before and after the course.
This design limits the researchers’ ability to attribute changes in
the participants’ performance to the intervention, as other factors
may have influenced the TSE. Another limitation is that the study
relied on self-reported data, which can be subjective as they are
self-reported accounts of students’ experiences. This subjectivity
may introduce bias into the research findings and limit their
reliability, though emic, in-depth perspectives were gathered in
this study.

Though the study has the abovementioned issue, it provides
some practical implications for language educators and learners.
First, meaningful exposure to technology and problem-solving
experience are useful to improve learners’ TSE. The present
study invited the participants to utilize various technologies for
18 weeks, during the process, they encountered and overcame
difficulties and developed future-oriented expectations of using
technology for learning. Thus, rather than create unchallenging
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environments for students, teachers perhaps could consider the
complex intersections between learning and technology. Second,
when placing learners within out-of-class, technological learning
environments, external support from teachers, classmates, and
the internet should be emphasized. In particular, to learners
with little prior technological contact, special and ongoing help
may enable learners to better cope with learning challenges
and improve their TSE. Third, in contexts like China, where
exams and rote learning are prioritized, the implementation
of such innovative pedagogical practices remains challenging.
While teacher agency plays a pivotal part, the reality is that
many teachers lack the necessary expertise to design and execute
such transformative approaches. It highlights the vital need for
targeted professional training to equip teacherswith updated ped-
agogical knowledge and practical skills. Last, though inclusive,
attention should be given by teachers to help learners get over
with their psychological barriers, especially their gender percep-
tions. Successful learning experiences together with behavioral
modeling and teacher/peer support hopefully contribute to the
learners’ development of TSE and further enhance their learning
performance within technology-enhanced learning tasks.
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